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Key messages 
 Network analysis provides a mechanism to both 
understand how information and communication 
structures vary across sites, and to identify 
opportunities for intervening in ways that may 
improve communication flows. 
 Farmer-expert network structures differ between 
Lushoto and Rakai. Farmers and expert 
organizations are more directly connected in 
Lushoto than in Rakai. This may mean that 
Lushoto farmers have more immediate access to 
climate smart technologies and information. 
 District level expert organizations are more 
interconnected in Rakai compared to Lushoto. 
However, local level expert organizations are 
more connected in Lushoto. These findings may 
indicate opportunities for improved connections 
at the local and district levels in Rakai and 
Lushoto, respectively. 
 This comparative analysis shows that Rakai 
communication networks could be improved 
through better connections among local experts 
and between experts and farmers.  
Introduction 
Effective flow of information among expert organizations 
that are involved with the development and supply of 
agricultural climate smart technologies, and between 
those same expert organizations and farmers, may 
positively impact the uptake of climate smart technologies 
by farmers and consequently their adaptation to climate 
change. Identifying how many experts are connected to 
farmers and how the expert organizations are connected 
among themselves can reveal the pattern of vertical and 
horizontal flow of knowledge and resources on climate 
smart practices and technologies. Such analysis can also 
provide a basis for prioritizing interventions to ensure that 
farmers have greater access to expert knowledge on 
climate smart technologies and are thereby better 
equipped to cope with climate change through greater 
uptake of climate smart practices and technologies.  
This info note compares farmer and meso-level expert 
networks linked in two 100 km2 CCAFS research sites 
located in Rakai District (Uganda) and Lushoto District 
(Tanzania). Meso-level organizations include local, 
district, national and international organizations that are 
relevant for climate smart technologies and practices. 
Comparisons are made in terms of (1) the number and 
type of climate smart relevant affiliations among meso-
level expert organizations named by farmers; (2) those 
that are named only by experts; (3) patterns of 
connections among meso-level expert organizations; and 
(4) numbers of relationships existing among and between 
local and district level expert organizations. The sites in 
Rakai and Lushoto were chosen because they are among 
the benchmark sites of the CGIAR Research Program on 
Climate Change Agriculture and Food Security (CCAFS).  
Data and Methods 
Data for this info note come from the household and 
meso-level surveys conducted in both survey sites. The 
household survey collected data on socio demographics, 
farm characteristics, crops grown and animals raised by 
farmers, farm practices and technologies practiced by 
farmers, perceptions about changes in weather patterns, 
awareness of policies and programs, and involvement 
with local organizations. The household survey adopted 
an ego centric network design to explore farmer’s 
communication with experts and farmers. Through the 
use of network questions, farmers reported the names of 
experts and other farmers that they went to for 
information on climate smart farm practices and 
technologies. Additionally, the farmers reported the 
frequency of communication and the mode of 
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communication with their named ties. The total number of 
farmers that responded to the household surveys are 298 
for Rakai (Uganda) and 302 for Lushoto (Tanzania).  
The survey of meso-level experts used the snowball 
sampling method to identify all relevant experts. It used a 
few of the names of experts generated from the 
household surveys to seed the snowball approach. 
However, implementation of the snowball strategy was 
uneven across the two survey sites as some experts were 
hard to reach. A total of 70 meso-level experts were 
surveyed in Rakai, and 85 meso-level experts in Lushoto. 
Out of the 70 experts in Rakai, 18 were named by 
farmers. Out of the 85 experts in Lushoto, 14 were named 
by farmers. But, we cannot definitely conclude that the 
experts who were not named by farmers had no 
interactions with farmers because some farmers may not 
have recalled their interaction with experts accurately–
some farmers may have underreported their exposure to 
experts.  
The analysis in this info note examines connections 
among organizations representing experts. In some 
cases, multiple experts from the same organization were 
nominated by farmers. For example, although seven 
experts in national level organizations were named by 
farmers in Rakai, they represented only two national 
organizations. In the following sections, both the named 
and unnamed meso-level experts and their organizational 
affiliations for both survey sites are discussed. 
Comparing organizational affiliations of 
meso-level experts identified by farmers  
The 298 farmers named only 18 experts in Rakai. Among 
the 18 named experts, 8 are affiliated with local 
organizations, 7 with national level organizations, 2 are 
affiliated with international organizations, and 1 with a 
district organization. In Lushoto, 302 farmers named only 
14 experts. Among the 14 experts, 7 are affiliated with 
local organizations, 5 with district level organizations, 2 
are affiliated with national organizations, and none with 
international organizations.  
The proportion of local experts connected to farmers is 
similar in both survey sites but the proportion of district 
and national level experts varies. Specifically, the 
proportion of district experts connected to farmers is 
much greater in Lushoto compared to Rakai, whereas the 
proportion of national level experts connected to farmers 
is much greater in Rakai compared to Lushoto.  
Comparing organizational affiliations of 
micro-level experts not identified by 
farmers 
Among the 52 experts named by other experts, but not by 
farmers in Rakai, 28 are affiliated with local organizations, 
9 with district level organizations, 5 are affiliated with 
national organizations, and 10 with international 
organizations. In Lushoto, among the 71 experts that 
were not named by farmers, 11 are affiliated with local 
organizations, 22 with district level organizations, 33 are 
affiliated with national organizations, 2 with international 
organizations, and 3 are missing.  
The proportion of local experts not connected to farmers 
is greater in Rakai than in Lushoto. This may suggest that 
the farmers in Rakai have relatively lower exposure to 
local experts compared to Lushoto. Also, the proportion of 
district and national level experts not named by farmers is 
greater in Lushoto compared to Rakai as shown 
graphically (Figure 2). While the meso-level study 
collected survey data from experts working in Lushoto 
and Rakai, many of the experts that were not named by 
farmers may have worked with them at the local level. In 
Rakai, many of the experts that were not named by 
farmers actually reported that they were actively 
communicating and disseminating information to farmers 
as well as conducting other outreach activities. In 
Lushoto, all the experts that were not named by farmers 
reported that they were actively communicating and 
disseminating information to farmers as well as 
conducting other outreach activities. In both sites, the 
local experts in Lushoto not named by farmers also 
reported a wide range of expertise and knowledge about 
water management and soil fertility management, among 
others.  
Although many experts may be working with farmers in 
the respective sites, most are not important enough for 
farmers to name. This disconnect suggests that farmer 
engagement with experts may often be indirect, non-
intensive or non-consequential. It is possible that farmers 
report only substantive interaction with experts, while 
experts report all types of one-way flow of information and 
knowledge about climate smart technologies. Given the 
availability of self-reported expertise at the meso-level, 
network findings suggest a significant opportunity for 
experts to more effectively connect with farmers to 
address information and technology needs that may be 
useful for climate change adaptation. Further examination 
of the communication strategies adopted by experts is 
suggested to assess the extent to which strategies enable 
two-way exchange, feedback and learning about climate 
smart technologies and practices.  
Comparing connections among expert 
organizations in Rakai and Lushoto  
Social networks can be presented as sociograms where 
nodes represent actors, organizations, or other social 
entities and linkages represent relationships between 
them (Scott, 2012). Sociograms are often used to explore 
and understand the pattern of connections between 
network ties (Wasserman and Faust, 2004). This section 


























uses sociograms to show communication linkages 
between organizations and to identify the more prominent 










Figure 1. Connections among expert organizations in 
Rakai, Uganda 
Figure 1 shows the organizations at local, district, 
national, and international levels as nodes and directed 
lines between them represent the communication on 
climate smart farm practices and technologies. The 
connections among organizations are shown using 
responses to network questions asking respondents to 
identify experts in organizations with whom they discuss 
new or improved agricultural technologies, varieties and 
practices. Figure 1 shows that most expert organizations 
connected to farmers (in yellow) are less prominent in the 
network compared to expert organizations unconnected 
to farmers. Specifically, expert organizations connected to 
farmers have fewer ties, i.e. few experts go to them for 
information on climate smart technologies (in degree). 
District level organizations are most prominent in the 
Rakai expert network but none of them are connected to 
farmers. The most prominent district organizations are the 
Ministry of Agriculture, Animal Industry and Fisheries 
(MAAIF), Ministry of Water and Environment, and the 
National Agricultural Advisory Services (NAADS).  
Figure 2 shows that the organizations connected to 
farmers in Lushoto are more embedded and prominent in 
the expert network than those not connected to farmers. 
District level organizations are more prominent in the 
expert networks. These most prominent district 
organizations are Lushoto District Council Department of 
Livestock and Fisheries and District Council Department 
of Agriculture Cooperatives and Irrigation. These two 
prominent district organizations are connected to farmers 
indicating that farmers in Lushoto have direct access to 









Figure 2. Connections among expert organizations in 
Lushoto   
Counting connections among local and 
district level expert organizations  
This section provides counts of the actual, existing 
connections and the total number of possible connections 
among expert organizations at local and district levels. By 
understanding the number of existing connections as a 
proportion of total possible connections – that is, the 
network density -- one can gain insight into the flow of 
information among expert organizations at the same level 
as well as between different levels. Information flow may 
be horizontal or vertical. Horizontal flow of information 
refers to connections among expert organizations at the 
same organizational level, for example, connections 
among local expert organizations.   
The number of connections among local expert 
organizations in Rakai is relatively low compared to those 
in Lushoto. Specifically, there are 20 local organizations 
in Rakai. It is possible to have a total of 190 connections 
among these 20 organizations but there are only 16 
connections/ties among them (16/190), i.e. less than 10% 
of the possible connections exist among local 
organizations in Rakai, indicating a relatively low network 
density. 
In Lushoto, there are 16 local expert organizations. It is 
possible to have a total of 120 connections among these 
16 organizations. There are 40 existing connections/ties 
(40/120), i.e. 33% of the possible connections exist 
among local organizations in Lushoto. Comparing the 
connections among local expert organizations between 
the two survey sites suggests that there is greater flow of 
information on climate smart technologies among local 
expert organizations in Lushoto compared to Rakai. 
 
 
Yellow= named by farmers; Blue=not 
named by farmers 
 













Yellow= named by farmers; Blue=not named 
by farmers 
 
The size of the nodes is based on indegree 
 




















Figure 4. Connections among local expert organizations 
in Lushoto 
Further, there is 100% connection among district level 
expert organizations in Rakai. Six district level 
organizations have 15 connections among them (15/15) 
suggesting a very high horizontal information flow on 
climate smart technologies among district expert 








Figure 5. Connections among district level expert 
organizations in Rakai 
Lushoto has 10 district organizations and it is possible to 
have a total of 45 connections among these 10 
organizations. There are 22 connections/ties among them 
(22/45), i.e. 49% of the possible connections exist among 
district organizations in Lushoto. Comparing the 
connections among district organizations in the two 
survey sites suggests that there is greater flow of 
information on climate smart technologies among district 
organizations in Rakai compared to Lushoto. However, in 








Figure 6. Connections among district level expert 
organizations in Lushoto 
Comparing vertical flow of information 
between local and district expert 
organizations in Rakai and Lushoto  
The previous section presented the horizontal flow of 
information, that is, pattern of connections among 
organizations at the same organizational level. This 
section goes further to present the vertical flow of 
information i.e. connections between organizations at 
different organization levels. In other words, this section 
focuses on the vertical flow of information by counting the 
connections between local and district expert 
organizations.  
A greater number of connections between district and 
local expert organizations signifies greater vertical flow of 
information on climate smart practices and technologies. 
Greater vertical flow of information may indicate greater 
capacity and resources to meet the information and 
technology needs of farmers.  
There are 25 local and district organizations in Rakai 
having 85 connections. Therefore, the level of 
connections between local and district organizations in 
Rakai is 28% (85/300) (Figure 7). In Lushoto, there are 26 
local and district organizations that have 115 connections, 
i.e. 35% (115/325) (Figure 8). These findings suggest that 
the vertical flow of information between local and district 
organizations is better in Lushoto compared to Rakai 
even though the horizontal flow of information among 
district organizations is higher in Rakai.  
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Figure 7. Connections between local and district level 









Figure 8. Connections between local and district level 
expert organizations in Lushoto  
Comparing information flow between 
local, district, national and international 
expert organizations  
The previous section presented the vertical flow of 
information i.e. connections between organizations at 
local and district levels. This section presents connections 
between organizations at local, district, national and 
international levels. A greater number of connections 
between organizations at all the four levels signifies 
greater overall vertical flow of information on climate 
smart practices and technologies. In all, there are 153 
connections between 40 organizations in Rakai. This 
means that 19.6% (153/780) of the possible connections 
actually exist in Rakai.  
In Lushoto, the 47 organizations have 243 connections, or 
22.4% (243/1081) of the total possible connections. The 
connectivity among organizations at all four levels is 
slightly higher in Lushoto compared to Rakai. Figures 9 
and 10 provide graphical representations of the 









Figure 9. Connections between local, district, national and 









Figure 10. Connections between local, district, 
national and international expert organizations in 
Lushoto  
Discussion 
This analysis explored the connections among and 
between expert organizations in Rakai and Lushoto. In 
both Rakai and Lushoto, the organizations that are 
connected to the largest number of organizations, are 
district level organizations. In Rakai, these prominent 
district organizations are not connected to farmers, 
whereas in Lushoto they are connected to farmers. It is 
possible that farmers in Lushoto have greater exposure to 
knowledge and expertise on climate smart technologies 
compared to farmers in Rakai.  
Local level expert organizations are more interconnected 
in Lushoto than in Rakai, whereas district-level expert 
organizations are more interconnected in Rakai than in 
Lushoto. This suggests that horizontal flow of information 
on climate smart technologies may take place at the 
district level in Rakai and at the local level in Lushoto.  
The overall vertical flow of information between 
organizations encompassing all four levels is slightly 
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higher in Lushoto compared to Rakai. There are few 
connections between district and local level expert 
organizations in Rakai. By contrast, connections between 
local and district level organizations are higher in Lushoto 
than Rakai. This suggests that there may be greater 
vertical flow of information between district and local 
organizations in Lushoto than in Rakai.  
In sum, although the level of connectivity between expert 
organizations and farmers is weak in both CCAFS survey 
sites, it is possible, given the network structures of the 
expert-farmer networks in the two CCAFS test sites, that 
farmers have relatively greater access to information on 
climate smart technologies in Lushoto than in Rakai.  
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As part of the Policy Action for Climate Change 
Adaptation (PACCA) project, this info note compares 
connections among organizations representing 
experts in Rakai district (Uganda) and Lushoto 
(Tanzania). We found that expert organizations 
(identified by farmers) are less integrated, and less 
prominent into the overall network of expert 
organizations in Rakai as compared to Lushoto. We 
hope that the findings provide a basis for prioritizing 
interventions to ensure that farmers have greater 
access to expert knowledge on climate smart 
technologies and are better equipped to cope with 
climate change through greater uptake of climate 
smart practices and technologies. 
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